28                          PRELIMINARY.
The folldwing figures represent the paths -produced by the corn* bination of simple harmonic motions of equal amplitude in two rectangular directions, the periods of the components being as i : 2, aiid the epochs differing successiyely by of i, s, etc., sixteenths of a circumfereflce.
In the case of epochs equal, or differing by a multiple of ir, the curve js a portion of a parabola, and is gone over twice in opposite directions by the moving point in each complete period.
If the periods be not exactly as i : a the form of the path produced by the combination changes gradually from one to another of the series above figured j and goes through all its changes in the time ih which one of the'Components gains a complete'vibration on the other.
86. Another v6ry important ca'se is that of two pairs of simple harmonic motions in one plane, such that the resultant of each pair is uniform circular motion.
If their periods are equal, we have a case belonging to those already treated (§ 80), and conclude that the resultant is, in general; motion in an ellipse, equal areas being described in equal tim£s about the centre. As particular cases we may have simple harmonic, or uniform circular, motion.
If the circular motions are in the sdme direction, the resultanjfc is evidently circular motion in the same direction. This is the case of the motion of 5 in § 75, and requires no further comment, as its amplitude, epoch, etc,, are seen at once from the figure.f the other, in different lines, has been proved (§ 82) to be motion in an ellipse of which the ranges of tho component motions are conjugate axes, and in which equal areas are described by the radius-vector from the centre in equal times, Hence the proposition of § Bo.
